Objective : The presence of a cerebral aneurysm remnant after surgical clipping is associated with a risk of regrowth or rupture. For these recurred aneurysms, coil embolization can be considered as a treatment option. We retrospectively reviewed cases of ruptured or regrown aneurysms after clipping treated by endovascular coil embolization.
INTRODUCTION
The main goal in treatment of cerebral aneurysms is complete obliteration of the aneurysmal sac and neck.
Surgical clipping is a successful treatment option for achievement of this goal. However, remnant aneurysm is observed on follow-up angiography after surgical clipping in 1.6 to 14.9% of cases, and the risk of rebleeding from these remnant aneurysms is 4 to 14.7%. [1] [2] [3] [4] [5] [6] [10] [11] [12] These lesions can result in regrowth or rupture after months or years, with potential for serious and fatal consequences. Thus, treatment should be considered when recurred or regrown aneurysms are identified. Until now, endovascular coil embolization, surgical clipping, or their combination was performed for treatment of these lesions. 7)9) However, second surgical clipping is technically difficult and a burden for neurosurgeons because of surgical site adhesions or risk of failure. 5) In addition, patients may not be medically stable enough to undergo a second craniotomy or may refuse the procedure. Thus, endovascular coil embolization has been considered as a treatment option for postoperative aneurysm remnant or recurrence.
4-6)11-13)
Here, we report on our experience using endovascular coil embolization for treatment of aneurysm remnant or recurrence after surgical clipping.
MATERIALS AND METHODS

Patients
We collected information on patients who under- 
Follow-up protocol after clipping
We performed postoperative angiography using computed tomographic (CT) angiography two weeks after clipping. If the patient showed symptoms related to rebleeding, immediate evaluation was performed.
After discharge, if evidence of aneurysm remnant was observed on postoperative angiography, annual follow-up using CT angiography was performed. For the patient without aneurysm remnant, we performed follow-up CT angiography five years after initial treatment. (Fig. 1A) . Surgery was performed and resulted in complete clipping of the aneurysmal neck. After the surgical clipping, she was alert and recovered without any neurological deficit. However, she complained of a sudden recurrence of severe headache four weeks after clipping, and brain CT showed recurrent SAH.
We immediately performed cerebral angiography, and contrast filling in the aneurysmal sac was detected (Fig. 1B) . Endovascular coil embolization was performed using the single catheter technique without occurrence of procedural-related complications (Fig. 1C) . tected on digital subtraction cerebral angiography ( Fig. 2A) . Endovascular coil embolization using the double catheter technique was performed successfully without complication, although a minimal residual sac was noted (Fig. 2B) .
DISCUSSION
In treatment of cerebral aneurysm, the main goal is to occlude the aneurysmal neck in order to reduce the possibility of bleeding. Successful occlusion can be achieved by surgical clipping or endovascular coil embolization. However, even after complete occlusion of an aneurysm, a recurrent aneurysm, a residual neck, de novo aneurysm formation, and a slipped clip can be detected on follow-up angiographic studies. 14) reported that the cumulative recurrence rate of SAH after complete obliteration of an aneurysm is 2.2% at 10 yrs and 9.0% at 20 yrs after the original treatment. These recurred SAH can be serious and sometimes fatal. 2-6) Drake et al. 4) reported that if a remnant cerebral aneurysm is detected, there is a high probability of hemorrhage and second treatment is 
CONCLUSION
There are risks of aneurysm recurrence or remnant growth after surgical clipping. In our experience, endovascular coil embolization for the treatment of aneurysm recurrence or remnant was safe and favorable.
We observed no procedural-related complications and successful angiographic results were achieved in all cases. Although studies with a longer follow-up period and more cases are required in order to confirm long-term effectiveness, endovascular coil embolization may be a good option for treatment of aneurysm recurrence after surgical clipping.
